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(54) RESIST MATERIAL 
(57)AbstraGt: 

PURPOSE: To enhance sensitivity, resolution, process 
aptitude, and practicability by dissolving a specified base 
resin, an onium salt, and a dissolution inhibitor having an 
acid-instable group in an organic solvent. 
CONSTITUTION: This resist material comprises the 
base resin represented by formula I, the onium salt as an -[-cn.-CR' 
acid-generator, and further, when the dissolution inhibitor 
containing the acid-instable group is added, an amount 
of the inhibitor to be decomposed by the acid can be 
reduced, thus permitting change of film thickness and 
bubbling to be reduced, and fine precise fabrication to be 
favored, and the obtained resist material to be adapted 
to production of ultrafine LSI. In formula I, each of R1, 
R3, and R5 is H or methyl; R2 is t-butyl; R4 is an acid- 
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hydrolyzable group, such as methoxymethyl, tetrahydropyranyl, trialkylsilyl, i-propoxy methyl, 
tetrahydrofuranyl, or t-butoxycarbonyl; and m+n+k=1. 



LEGAL STATUS 

[Date of request for examination] 24.04. 1 997 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 2953251 

[Date of registration] 16.07.1999 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998.2003 Japan Patent Office 



http://wwl9jpdljpo.goJp/PAl/result/detail/main/wAAAT6aaK2DA 12/10/2003 



Page 1 of 11 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to a chemistry amplification type resist material suitable as 

a detailed pattern formation material for VLSI manufacture especially. 

[0002] 

[Description of the Prior Art] In recent years, along with development of LSI technology, the number of 
bits of the memory accumulated into IC chip has rushed into the order of a megabit, and the submicron 
rule is demanded of detailed-ization of a circuit pattern to it in connection with this. 
[0003] For this reason, to detailed patterning, the wavelength of the Ught source for Uthography is 
moving from an ultraviolet region to a far-ultraviolet field at a short wavelength side so that it may be 
more advantageous. Moreover, the dry etching according [ the etching process in an LSI manufacturing 
process ] to RF plasma is in use. 

[0004] It is in such lithography technology and the photosensitivity over the wavelength to be used, 
permeability, dry etching-proof nature, etc. are required of the resist material to be used. 
[0005] As phot lithography and a resist especially used for g line or the lithography for i lines, aromatic 
system resins, such as for example, a novolak system resin, are suitably used under these conditions 
from points, such as light-transmission nature to the wavelength of the light to be used, and plasma 
etching-proof nature. 

[0006] However, light source intensity of far-ultraviolet light, such as the bright line of mercury, and 
KjF, excimer laser light of ArF, which is in short wavelength rather than g line or i line, Since it was 
more nearly extraordinarily [ than the intensity of the light source of g line or i line ] feeble, when such 
far-ultraviolet Ught was used for phot lithography, sufficient exposure sensitivity is not obtained to the 
resist material of the conventional type used as a resist of g line or i line, and there is a trouble of the 
degree of light transmission to far-ultraviolet Ught falling, and, for this reason, resist material new type 
was desired. 

[0007] Then, the chemistry amplification type resist is examined as what is conventionally replaced with 
the resist material of a type, for example, it is at JP,59-45439,A. The resist constituent containing the p- 
tert-buthoxycarbonyloxy-alpha methyl styrene which is one of the polymers which has the unstable 
basis which exists repetitively, and which branched to an acid, and the photopolymerization initiator 
which will produce an acid if exposed to synchrotron orbital radiation, for example, a diaryl-iodonium 
salt, has been proposed, if this resist material is exposed to far-ultraviolet light, a diaryl-iodonium salt 
will decompose, it will produce an acid, and the basis in which the p-tert-butoxycarbonyl machine of a 
p-tert-buthoxycarbonyloxy-alpha methyl styrene cleaves from this acid, 

[0008] Therefore, the field or unexposed field which carried out in this way and was exposed can be 
dissolved by the base or the nonpolar solvent, and a desired pattern can be obtained. 
[0009] Moreover, in JP,62-1 15440,A, after dissolving a Polly 4-tert-butoxy-alpha methyl styrene in a jig 
lime with Jl (tert-buthylphenyl) iodonium trifluoromethane sulfonate, for example, it has proposed 
exposing with far-ultraviolet light, and this can obtain good resolution by the same reaction mechanism 
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as above-mentioned JP,59-45439,A. 

[0010] On the other hand, the resist material which becomes JP,62-1 15440,A from Polly 4-tert-butoxy 
styrene and an acid generator is proposed, and it is similar to this proposal. The proposal of the binary 
system resist material which becomes JP,3-223858,A from the resin which has a tert-butoxy machine in 
a molecule, and an acid generator, and the resist material of the binary system which becomes JP,4- 
21 125 8, A from a methyl group, an isopropyl machine, a tert-butyl, a tetrahydropyranyl group, 
trimethylsilyl machine content polyhydroxy styrene, and an acid generator are proposed. 
[001 1] However, although each polymer which is the principal component of these well-known resist 
material is obtained the usual radical polymerization or by carrying out cationic polymerization in the 
monomer, in this case, the consideration about the molecular weight distribution of polymer is not made 
especially, but it has uneven molecular weight distribution with the large and polymer obtained. 
Furthermore, although the resin which replaced some hydroxyl groups of hydroxystyrene with the tert- 
buthoxycarbonyloxy machine (a t-Boc basis is called hereafter) as chemistry ampUfication type base 
polymer by which the conventional proposal is made was proposed according to examination of this 
invention persons, this resin had the trouble that thermal stability will be very bad and a t-Boc basis will 
**** easily. 

[0012] Moreover, according to examination of this invention persons, by the binary system positive 
resist which consists of a resin which protected OH basis of hydroxystyrene which was mentioned above 
by the protective group, and an acid generator, in order to make it dissolve in a developer, it is necessary 
to decompose many protective groups. Possibility of causing thickness change, the stress in a film or 
generating of a foam, etc. in that case is high. 

[0013] Thus, the chemistry multiplier system positive resist by which the conventional proposal is made 
includes many troubles, and it is in the difficult present condition to still present practical use. 
[0014] 

[Means for Solving the Problem and its Function] This invention persons use as a base resin the resin 
shown by the following rational formula (1), as a result of excelling in high sensitivity, high resolution, 
and process adaptability, taking lessons from a high chemistry amplification type resist material of 
practicality and inquiring wholeheartedly. Since a small amount is sufficient as the amount of the lysis 
inhibition agent which an acid should decompose when the lysis inhibition agent which contains an acid 
unstable machine further is added, while using and blending the onium salt with this as an acid 
generator, compared with the former, can lessen thickness change and gassing more, the knowledge of it 
being advantageous to precise micro processing, and being very effective as a resist material for VLSIs 
is carried out, and it comes to make this invention. 
[0015] 
[Formula 2] 








-CH2-CR^ 




-CH2-CR^ 




(1) 



(However, Rl, R3, and R5 show the acidolysis nature machine with which a tert-butyl and R4 are 
chosen from a methoxymethyl machine, a tetrahydropyranyl group, a trialkylsilyl group, an isopropoxy 
methyl group, a tetrahydrofiiranyl machine, and a tert-butoxycarbonyl machine in a hydrogen atom or a 
methyl group, and R2 is m+n+1^1 .) 

[0016] Hereafter, it is the chemistry amplification type thing which comes to dissolve per this invention 
and also 3 of the lysis inhibition agent (C) which the resist material of this invention uses the polymer of 
the above-mentioned formula (1) as a base resin (A), and contains an onium saU (B) and an acid 
unstable machine fiirther if it explains in detail components in an organic solvent. 
[0017] Here, the polymer of the above-mentioned formula (1) is for example, p-tert-butoxy styrene or a 
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p-tert-butoxy-alpha methyl styrene. Block copolymerization or after carrying out random 
copolymerization and obtaining the copolymer of the following rational formula (2), one sort or two 
sorts or more of monomers, such as p-methoxy methoxy styrene, p-tetrahydropyranyloxy styrene, and p- 
trimethylsiloxy styrene, can be obtained when only a tert-butoxy machine cuts the polymer of this 
formula (2) partially and altematively from an acid. 
[0018] 
[Formula 3] 



CH2-CR^ 




■CH2-CR' 




(2) 



5o ) 




(1) 



({iU R^~R'li±IE<!:|5l^tffllti*^^U m+n + k=ir*)So ) 

[0019] In addition, as a polymerization method in the case of obtaining the copolymer of the above- 
mentioned formula (2), methods, such as a radical polymerization, cationic polymerization, and anionic 
polymerization, can be adopted. 

[0020] Moreover, after obtaining the copolymer of a formula (2) by such polymerization method, if 
needed, the reaction mixture in polymer can be settled using a methanol, and it can wash, and can refine 
and isolate by drying. Usually, since this impurity may have a bad influence on a wafer manufacturing 
process when the resist material which the unreacted object and side reaction object etc, contains as an 
impurity in the copolymer after a reaction, and contains this impurity is used as a resist at the time of 
manufacturing a VLSI etc., as for refining processing, fiiUy giving is desirable. 
[0021] Furthermore, although it is necessary to control molecular weight distribution since the 
molecular weight distribution of the polymer of the above-mentioned rational formula (1) influence a 
resist property greatly, it is desirable to adjust molecular weight distribution to the range of 1 .0-1 .4 as 
this method by the method of judgment removing a low-molecular-weight object from the copolymer of 
a formula (2), for example. 

[0022] Next, it is that acids, such as a hydrochloric acid, a hydrobromic acid, a Para toluenesulfonic acid 
pyridinium salt, and a trifluoroacetic acid, are dropped after dissolving the cutting reaction of this tert- 
butoxy machine in solvents or these mixed solvents, such as a dioxane, an acetone, an acetonitrile, and 
benzene, when obtaining the polymer which cuts only the ether linkage of R2 partially and altematively 
from the acid which had the copolymer of a formula (2) adjusted, and is shown by the rational formula 
(1). It can carry out easily. Although the degree of desorption changes also with acids to be used, in the 
case of a hydrochloric acid, it can adjust by choosing suitably in the 0.1 to 2.0 times as many range as 
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this to the number of mols of a tert-butoxy machine, for example. As for the remains rate of a tert- 

butoxy machine, i.e., m value, it is desirable from the point of resolution, a remaining rate of membrane, 
and a pattem configuration the range of 0.05-0.5 and to adjust to the range of 0.1-0.3 preferably. 
[0023] In addition, as for 0.05 to 0.25 especially 0.1 to 0.2, and k, it is [ n ] desirable in this case 0.5 to 
0.95 and that it is especially 0.7-0.85. 

[0024] Although the resist material of this invention makes the polymer of the above-mentioned formula 
(1) a principal component, it comes to dissolve the acid generator which generates an acid by irradiation 
of light in this resist material, and the lysis inhibition agent which has an acid unstable machine in the 
organic solvent. 

[0025] Although an onium salt cation **** initiator is mentioned as an example of an acid generator, 
when the strong acid which is made to generate strong acid by optical irradiation, and the onium salt in a 
resist film disassembled and generated in the wafer stepper etc. cleaves the tert-butyl and adding-water 
resolvability machine of polymer of this invention and makes this a hydroxyl group, let this acid 
generator be the polymer of alkali fusibility. [ of a formula (1) ] 
[0026] 
[Formula 4] 






OH 



[0027] In addition, although the onium salt cation **** initiator which could mention the following as 
an example of an onium salt cation **** initiator, and was further indicated by JP,59-45439,A, 62- 
1 15440, JP, 1-300250, A, U.S. Pat. No. 4537854, etc. can also be used, the onium salt used for this 
invention should just be matter which is not restricted to these and generates an acid by optical 
irradiation. 
[0028] 
[Formula 5] 
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[0029] The thing of the whole resist material for which especially the loadings of the above-mentioned 
onium salt are made into 0.5 - 5% 0.1 to 15% (it is below the same% of the weight) is desirable. 
Sensitivity is a low although less than 0.5% shows the resist property of a positive type. Although resist 
sensitivity shows the high-sensitivity-ized inclination, and the property of a positive type is shown even 
if [ than 15% ] more when the content of an acid generator increases, that the further high sensitivity- 
ization by the increase in a content is not expectable, an expensive thing, when the increase in the low- 
molecular component in a resist reduces the mechanical strength of a resist film, considering as 15% or 
less is suitable for a content. 

[0030] Moreover, although this resist comes to mix the lysis inhibition agent containing an acid unstable 
machine, as such a lysis inhibition agent, the compound which replaced a tert-butoxy machine and one 
or more tert-buthoxycarbonyloxy machines (t-Boc basis) is preferably used, for example in OH basis of 
bisphenol A. 

[0031] 5 - 40% of the whole resist material of the loadings of the above-mentioned lysis inhibition agent 
is good. At less than 5%, if the lysis inhibition effect is small and there are than 40%, the case where the 
mechanical strength of a resist, and thermal resistance and a definition fall will arise. [ more ] 
[0032] Although resist material is usually dissolved by the organic solvent of the amount of several 
times of the total amount of above-mentioned component (A) - (C) and it is used as a resist, that in 
which the resist component which makes the polymer of the formula (1) of this invention a principal 
component as this organic solvent can fully be dissolved, and a resist film spreads uniformly is chosen. 
Specifically, butyl acetate, a xylene, an acetone, a cellosolve acetate, an ethylene glycol monomethyl 
ether, the diethylene-glycol monomethyl ether, ethylene glycol monoethyl ether, diethylene-glycol 
dibutyl ether, a diethylene-glycol wood ether, an ethyl lactate, a methyl lactate, a lactic-acid propyl, a 
butyl lactate, etc. are mentioned. Even if these organic solvents use one sort independently as it is, they 
may combine two or more sorts. 

[0033] Although the operation of the above-mentioned resist material, the optical irradiation method, 
etc. can adopt well-known hthography technology and can perform it, especially its resist material of 
this invention is the optimal to detailed patteming by 254-193nm far-ultraviolet light. 
[0034] According to this invention, while obtaining polymer with narrow molecular weight distribution, 
the heat-resistant outstanding resin is made by obtaining the polymer which is partially desorbed from a 
tert-butoxy machine after that, and is shown by the rational formula (1). Thus, since sufficient exposure 
sensitivity is obtained also to ultraviolet radiation or far-ultraviolet light, and optical intensity does not 
fall by making the designed resin into a principal component and the slowness and fastness of the fall of 
the degree of vacuum in the vacuum process in a wafer manufacturing process, induction of 
contamination of process atmosphere, and the dissolution rate of polymer etc. moreover are not 
produced, the instability of patteming is canceled. For this reason, the resist material of this invention is 
suitable as resist material used for manufacture of a VLSI etc. 
[0035] 

[Example] Although an example and the example of comparison are shown and this invention is 
explained concretely hereafter, this invention is not restricted to the following example. 
[0036] [Synthetic example 1] After teaching 2 and 2'-azobis isobutyl 2.4g nitril, p-tert-butoxy 47. 8g 
styrene, and p-methoxy methoxy styrene 1 1.2g and benzene 120ml to a 500ml flask, the nitrogen purge 
of the flask was carried out and the polymerization of this mixed hquor was carried out at 90 degrees C 
for 6 hours. It dried, after the methanol washed the obtained polymer. When this polymer was analyzed 
by GPC, weight average molecular weight (Mw) of yield was 72% in 16500 and molecular weight 
distribution (Mw/Mn) 1.87. This polymer was further dissolved in the solvent of benzene / methanol 
system, and judgment processing was performed. Thus, the polymer which carried out judgment 
processing was dried again, and the polymer A of the following rational formula of weight average 
molecular weight 14500 and molecular weight distribution 1 .30 was obtained. When this polymer was 
analyzed in 1 H-NMR, the peak of the tert-butyl origin, the peak of the origin of -0-CH2-0 in 4.8 ppm, 
and each peak of the origin of -0-CH2 in 3.1 ppm were observed by 1.5 ppm (m*:n=0.8:0.2). 
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[0037] 
[Formula 6] 

CH2-CH 




(A) 



[0038] [Synthetic example 2] After carrying out the radical polymerization of a p-tert-butoxy-alpha 
methyl styrene and the p-methoxy methoxy styrene by the same method as the synthetic example 1, 
judgment processing was carried out and the polymer B of the following rational formula of the weight 
molecular weight 17500 and molecular weight distribution 1.25 was obtained (m':n=0.9:0.1). 
[0039] 
[Formula 71 



(B) 




[0040] [Synthetic example 3] It distilled by using refining agents, such as CaH2 and benzophenone 
sodium, in order to remove impurities, such as moisture of p-tert-butoxy styrene and a p-methoxy 
methoxy-alpha-methyl-styrene monomer. Subsequently, after teaching tetrahydrofiu"an 550ml as a 
solvent and teaching 3.3xten - four mols of n-butyl lithiums to a IL flask as a polymerization initiator, it 
cooled at -78 degrees C. Subsequently, red was presented when the polymerization of two kinds of 
mixed monomers refined by the method hke the above was added and carried out to this solution for 1 
hour. Subsequently, the methanol was added and the polymerization was suspended. After pouring out 
reaction mixture into the methanol and settling the obtained polymer, it dissociated and dried and the 
48g white polymer C was obtained. When the obtained polymer was analyzed by GPC, it was the 
polymer of ****** of weight average molecular weight 15000 and molecular weight distribution 1.03. 
Moreover, the peak of the tert-butyl origin and each peak of the origin [ at the peak of the -0-CH2-0- 
origin and 3.1 ppm ] of -0-CH3 in 4.8 ppm were observed fi-om 1 H-NMR analysis at 1.5 ppm 
(m':n=0.7:0.3). 
[0041] 
[Formula 8] 

CH3 
I 



CHz-CH- 




-CH2-CH 




CH2OCH3 



- (C) 



[0042] [Synthetic example 4] After using THF for the reaction solvent by the same method as the 
synthetic example 3 and carrying out living polymerization of p-tert-butoxy styrene and the 
tetrahydropyranyloxy styrene (grade mol mixture) at -70 degrees C, it washed, precipitated and dried 
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with the methanol and the 50g white polymer D was obtained. This thing was the polymer of ****** of 
weight average molecular weight 13500 and molecular weight distribution 1.05 in GPC (polystyrene 
conversion) (m':n=0.8:0.2). 
[0043] 
[Formula 9] 



CHz-CH- 




-CH2-CH 



(D) 



[0044] [Synthetic example 5] The radical polymerization of p-tert-butoxy styrene and the 
trimethylsiloxy styrene (grade mol mixture) was carried out by the same method as the synthetic 
example 1, and the polymer E of weight average molecular weight 14200 and degree of dispersion 1.06 
was obtained (m':n=0.8:0.2). 
[0045] 

[Formula 10] 



Cft-CH- 




-CH2-CH 




0 

Si(CH3)3 



(E) 



[0046] Next, after teaching polymer A-E40g obtained in the synthetic examples 1-5 to a 500ml flask, 
respectively, it dissolved in acetone 200ml. The flask was cooled after performing a partial eUmination 
reaction in this flask using the acid of the amoimt shown in the following table 1. After rinsing the 
obtained polymer and drying, the amoimt of survival of t-butyl, a methoxymethyl machine, a 
tetrahydropyranyl group, and a trimethylsilyl machine was analyzed in 1 H-NMR. The result is shown in 
Table 1. 
[0047] 
[Table 1] 
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No. 


ij •7- 




^ » s 

O mol) 


tert-:/f' 
(mol 94) 


> h + 

b F n tf ^ 
h V / 

(mol) 




1 


A 




0.4^ 


0.05 


0.2 


F 


2 


// 


0^ 


0.20 


0.2 




3 


B 


// 


0^ 


0.25 


0.1 




4 


CFaCOOH 


0.4 


0.07 


0.1 


G 


5 




0.25 


0.15 


0.1 




6 


C 




0.3 


0.10 


0.3 


H 


7 




0.15 


0.25 


0.3 




8 


D 




0.40 


0.05 


0.2 


I 


9 




0.30 


0.10 


0.2 




10 


E 




0.40 


0.05 


0.2 


J 


11 




0.30 


0.08 


0.2 





In addition, obtained resin F-J is expressed with the following rational formula. 

[0048] 

[Formula 11] 
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CHz-CH 




-CHz-C- 




-CH2-CH- 




CHz-CH 



CH2-CH- 



CHa 

0-c-ca 

I 

CH3 



-CH2-CH 




-CH2-C 





CHz-CH 




-CH2-CH 




-CH2-CH 




[0049] In addition, in a formula (1), the polymer whose R4 is an isopropoxy methyl group, a 
tetrahydrofiiranyl machine, and a tert-butoxycarbonyl machine is obtained by making p-tert-butoxy 
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styrene or a p-tert-butoxy-alpha methyl styrene and p-isopropoxy methoxy styrene, p-tetrahydrofuranyl 
oxy-styrene, or p-tert-buthoxycarbonyloxy styrene react like the above. 

[0050] [Example 1] As polymer F(copolymer of Polly p-tert-butoxy styrene, poly p-methoxy methoxy 
styrene, and polyhydroxy styrene)9.6g obtained in the above-mentioned example, and an acid generator 
It is the following formula (i) (after dissolving 2 and 2-screw [p-(t-buthoxycarbonyloxy) phenyl] 
propane 1.92g in diethylene-glycol wood-ether 66g, this solution was filtered with the 0.2-micrometer 
filter, and the resist solution was prepared.) as 0.48g and a lysis inhibition agent. 
[0051] 

[Formula 12] 



(i) 




[0052] The spin appUcation of this resist solution was carried out by 2000rpm on the sihcon substrate, 
and it prebaked for 2 minutes at 100 degrees C on the hot plate. Thickness was 0.9 micrometers. After 
drawing by the electron ray of acceleration voltage 30kv, FEB (post exposition JUABEKU) was 
performed for 90 seconds at 85 degrees C. In 2.4% of tetramethylammonium hydroxide (TMAH) 
solution, development was performed for 1 minute and the rinse was carried out for 30 seconds with 
water. The property of a positive type was shown and DO sensitivity (electronic sensitivity) was 
5microC/cm2. 

[0053] Moreover, DO sensitivity when it changes to an electron ray and the KrF excimer laser light 
(wavelength of 248nm) which is far ultraviolet rays estimates was 15 mJ/cm2. 
[0054] In KrF excimer laser exposure, the 0.26-micrometer line & space pattern resolved the 0.25- 
micrometer line & space at the electron beam lithography again. 

[0055] [Example 2] The same method as an example 1 prepared and estimated the resist solution except 
having used Polymer G. Consequently, electron ray sensitivity was 7.4microC/cm2, KrF sensitivity was 
26 mJ/cm2, it was able to check having the definition of the same grade as an example 1, and the pattern 
with a perpendicular side attachment wall was able to be formed in KrF exposure. 
[0056] [Example 3] The resist was prepared like the example 1 except having used the onium salt shown 
in Polymer H and an acid generator by the following formula (ii). PEB was performed for 90 seconds at 
90 degrees C. 
[0057] 

[Formula 13] 



"^^-OsSCFj (ii) 

t-C4a<^ 



Consequently, it checked that the property of a positive type was shown and the sensitivity of an 
electron ray was 6.5microC/cm2. To the development conditions of an example 1, this resist of ****** 
was also as good as about 2%, and resolved the 0.22-micrometer line & space. On the other hand, as a 
result of KrF excimer laser exposure also estimating, the 0.27-micrometer line & space was resolved. 
[0058] [Example 4] After preparing the resist using the same acid generator as an example 3, and the 
lysis inhibition agent except having used Polymer I and applying to a wafer, it exposed by the excimer 
stepper (40 mJ/cm2), and PEB was performed for 90 seconds at 90 degrees C, and was developed by 
TMAH 2.38%. The pattern with the perpendicular side attachment wall of a 0.26-micrometer line & 
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space was resolved. 

[0059] [Example 5] The resist was similarly prepared and evaluated except having used t-butyl 
iodonium triflate for Polymer J and the acid generator. The almost same detailed pattern as an example 4 
was able to be formed. 

[0060] [Example 6] In the formula (1), when the polymer whose R4 is an isopropoxy methyl group, a 
tetrahydrofuranyl machine, and a tert-butoxycarbonyl machine was used, the same resolving was 
obtained. 

[0061] [Example of comparison] The solution which dissolved 0.40g 2 and 2-azobis isobutyl nitril in the 
20g p-tert-butoxy styrene monomer which used 20ml toluene as the solvent was reacted at 70 degrees C 
under nitrogen-gas-atmosphere mind for 5 hours. The generated polymerization object was dried after 
washing with the methanol, and Polly tert-butoxy styrene 14g was obtained. This thing was weight 
average molecular weight (Mw) 9000 and degree of dispersion (Mw/Mn) 1.90 in GPC. Subsequently, 
partial desorption of this polymerization object was carried out with hydrochloric-acid water (3.0 time 
mol) 15% for 6 hours. The degree of desorption-izing was 100%. Subsequently, it washed and dried and 
dissolved in pyridine 100ml further, and G tert-dicarbonate was used for this solution and it t-Boc- 
ization-reacted to it. The rate of t-Boc-izing was 20-mol % from the measurement result of NMR. 
[0062] The resist was prepared using the acid generator used in this polymer and example 1, the lysis 
inhibition agent, and the solvent. It exposed by the KrF excimer stepper like the example 1. Although 
0,4 micrometers resolved the obtained pattern, the detailed pattem not more than it was unresolvable. 
[0063] 

[Effect of the Invention] The positive resist obtained by this invention induces a high-energy line, and is 
excellent in sensitivity, a definition, and plasma etching resistance. And the thermal resistance of a resist 
pattem is excellent. Moreover, a pattem cannot become overhang-like easily and it excels in the size 
controllability. With these properties, especially, since absorption on the exposure wavelength of a KrF 
excimer laser is small, it is detailed and there is the feature which can moreover form a perpendicular 
pattem easily to a substrate. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The following rational formula (1) 
[Formula 1] 




(1) 



Rl, R3, and R5 a hydrogen atom or a methyl group R2 a tert-butyl - [ however, ] R4 shows the 
acidolysis nature machine chosen from a methoxymethyl machine, a tetrahydropyranyl group, a 
trialkylsilyl group, an isopropoxy methyl group, a tetrahydrofuranyl machine, and a tert-butoxycarbonyl 
machine, and is m+n+k=l The base resin (A) expressed and chemistry amplification type resist material 
which dissolves the lysis inhibition agent (C) containing an onium salt (B) and an acid unstable machine 
in the organic solvent, and is characterized by the bird clapper. 

[Claim 2] Resist material according to claim 1 using the ****** polymer whose molecular weight 
distributions of the base resin of a rational formula (1) are 1.0-1.4. 



[Translation done.] 
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